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IMPROVEMENTS IN DRUG PET iT VERY DEVICES 

This invention relates to improvements in drug 
delivery devices and particularly those for dispensing 
a metered dose of a medicament . 

In metered dose inhalers, an aerosol stream from 
a pressurised dispensing container is fired towards a 
patient or user of the inhaler into an air flow. The 
air flow is created by a user inhaling through a 
mouthpiece of the inhaler and the medicament is 
released into this air flow at a point between the air 
inlet holes and the mouthpiece. 

Other drug delivery devices include apparatus in 
which capsules containing a powdered medicament are 
mechanically opened at a dispensing station where 
inhaled air subsequently entrains the powder, which is 
then dispensed through a mouthpiece. 

A problem with all such drug delivery devices is 
that deposition of the medicament on the internal 
surfaces and other components of the devices occurs 
after a number of operation cycles and/or storage. 
This can lead to reduced efficiency of operation of 
the device and of the resulting treatment in that 
deposition of the product reduces the amount of active 
drug available to be dispensed. Although deposition 
predominantly applies to dispensers of powder 
suspensions, it can also occur in devices for 
dispensing solutions . 

It is an object of the present invention to 
provide drug delivery devices in which the deposition 
of the product and active drug component is minimised. 

According to the invention there is provided 
apparatus for dispensing a medicament comprising a 
housing adapted to receive a container for storing the 
medicament, a mouthpiece and duct means connecting an 
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outlet of the container with the mouthpiece, wherein 
at least a portion of one or more of the internal 
surfaces of the duct and/or mouthpiece which come into 
contact with medicament during dispensing is treated 
5 to have a layer of plasma polymer bonded to at least a 
portion thereof. 

A particular embodiment of the present invention 
will now be described, by way of example only, with 
reference to the accompanying drawing which is a 
10 cross -sectional view through an inhaler, which is one 
type of drug delivery device of the present invention. 

In Fig. 1 an inhaler 10 for a product such as a 
medicament comprises a housing 11 for receiving a 
pressurised dispensing container 12 of a medicament 
15 and a mouthpiece 14 for insertion into the mouth of a 
user of the inhaler 10. 

The container housing 11 is generally cylindrical 
and open at its upper end. A lower wall 15 of the 
housing 11 includes an annular socket 16 for receiving 
20 the tubular valve stem 17 of the container 12. The 
socket 16 communicates via a duct 18 ending in an 
orifice 19 with the mouthpiece 14. The lower wall 15 
also has holes 2 0 for allowing air to flow through the 
container housing 11 into the mouthpiece 14. 
25 The mouthpiece 14 may be generally circular or 

shaped to fit the mouth and is connected to or forms a 
part of the housing 11. 

In use, a patient or user holds the inhaler 10, 
usually in one hand, and applies his mouth to the 
30 mouthpiece 14. The user then inhales through the 

mouthpiece 14 and this creates an airflow through the 
cylindrical housing 11, from its open end around the 
dispensing container 12, through the holes 20 and into 
the mouthpiece 14 . After the user has started 
35 inhaling through the mouthpiece 14, the container 12 
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is depressed downwardly onto its stem 17 to release a 
dose of medicament from the container 12. The dose of 
medicament is projected by the pressure in the 
container 12 via the duct 18 and through the orifice 
19. It then mixes with the airflow through the 
mouthpiece 14 and is hence inhaled by the user. 

In traditional inhalers, all of the components 
are plastic mouldings, which gives rise to the 
deposition problems described above. The particular 
problem areas in devices such as inhalers are the 
internal surfaces 21 of the mouthpiece 14, the 
internal surfaces 22 of the duct 18 and the walls 23 
defining the orifice 19. In some inhalers 10, the 
diameter of at least a part of the duct 18 can be as 
15 little as 0.5mm and so any deposition on its internal 
surfaces 22 could lead to not only the problem of a 
reduction in active drug components being available, 
but also dispensing difficulties. 

The component parts of conventional drug 
2 0 dispensing devices are generally formed as single 

mouldings from material such as acetal, polyester or 
nylon which are prone to the deposition problems 
described above. Although in some cases it might be 
possible to include a separate liner of a material 
25 such as a f luoropolymer , ceramic or glass to line a 
portion of the area in which deposition problems 
occurs, this requires the re-design or modification of 
mouldings and mould tools so that the components can 
accommodate such lines. In the present invention the 
30 component parts of the drug dispensing devices are 
made by conventional tooling and moulds from the 
traditional materials listed above. They are then 
subjected to a cold plasma polymerisation treatment 
which creates a very thin layer of the plasma polymer, 
35 such as plasma polymerised tetraf luroethylene , on the 
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surface of the component parts which significantly 
reduces the deposition of active drugs on the relevant 
surfaces. 

The process is known as "cold plasma" treatment 
5 as the temperature within the body of the plasma is 
ambient. Thus thermoplastic materials such as PBT, 
nylon and acetile can be treated without fear of 
thermal damage. The treatment is a vacuum procedure 
in which the components are placed inside a chamber 
10 which is evacutated to less than 0.005 Torr. A 

monomer is introduced to the chamber at a controlled 
rate and a 13.56 MHz r.f. signal is applied to an 
external antenna. The plasma is ignited within the 
chamber and maintained for a given time at the 
15 preselected power setting. At the end of the chamber 
the plasma is extinguished, the chamber flushed and 
the products retrieved. As a result of a thin layer 
(for example 0.005 to 0 . 5 microns) of, say, plasma 
polymerised tfe is intimately bonded to the surface of 
2 0 the component . 

Either an entire component, or just the surfaces 
which would come into contact with the medicament 
during actuation, could be treated to provide an 
improved drug delivery device according to the present 
25 invention. In the case of inhalers as shown in Fig. 
1, surfaces 21, 22 and 23 may be treated. In a 
typical dry powder inhaler, the inner surface of the 
mouthpiece and any channel leading to the mouthpiece 
from the point of powder storage, i.e. from a capsule, 
30 bulk storage chamber or a pre-metered chamber of a 
device. The method can also be used to treat 
components of many other delivery devices including 
nasal pumps, non-pressurised actuators, foil storage 
types, breath actuated inhaler devices and breath co- 
35 ordinating devices and so on. 


J 
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CLAIMS : 

1. Apparatus for dispensing a medicament comprising 
a housing adapted to receive a container for storing 

5 the medicament, a mouthpiece and duct means connecting 
an outlet of the container with the mouthpiece, 
wherein at least a portion of one or more of the 
internal surfaces of the duct and/or mouthpiece which 
come into contact with medicament during dispensing is 
10 treated to have a layer of plasma polymer bonded to at 
least a portion thereof . 

2 . Apparatus as claimed in claim 1 in which the 
plasma polymer is plasma polymerised 

15 tetraf luroethylene. 

3. Apparatus as claimed in claim 1 or claim 2 in 
which the treated portion is made from a plastic 
polymer or synthetic rubber. 

20 

4. Apparatus as claimed in any one of the preceding 
claims in which at least a portion of the surfaces of 
the duct and the mouthpiece have a layer of plasma 
polymer bonded thereto. 

25 

5. Apparatus substantially as hereinbefore described 
with reference to and as shown in the accompanying 
drawings . 

30 


35 
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